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ABSTRACT 


Introduction: Football is a sport where speed and kicking performance are of utmost importance for most of the actions during 
the sport. Such intense actions require vitamin D at optimal levels. There is a global prevalence of vitamin D deficiency even in 
countries with ample sunlight, India being an example.70%—100% of the general population in India is considered to have low 
vitamin D levels. Very few studies have aimed at finding out the vitamin D status in sportsmen while maximum studies have 
addressed the community in general. 


Objective: The study aims at finding out the prevalence of vitamin D3 deficiency along with the effects of its deficiency on the 
kicking performance in football players. 


Methods: This experimental study was carried out on 150 elite level football players from local clubs and academies across 
Mumbai city. All the subjects went through a screening blood test to determine vitamin D3 levels. Performance parameters were 
analyzed by assessing side kick distance, instep kick distance and kick velocity both at the beginning and end of 4 weeks sup- 
plementation. 


Results: Paired T-test was used to analyze the data which showed statically significant improvement in sidekick distance, instep 
kick distance and kick velocity post 4 weeks of vitamin D3 supplementation. About 87% players recorded vitamin D3 levels < 30 
ng/ml (nanograms/milliliter) and 99% players recorded vitamin D3 < 40 ng/ml (nanograms/milliliter). 


Conclusion: We concluded that the vitamin D3 level in professional football players in Mumbai city is far below optimal. Sup- 
plementation may improve their performance and speed in terms of kick distance and kick velocity. 
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ness criteria are the capacity of lower limb muscles to 
produce maximum power during the match.” Such intense 
movements require vitamin D at optimal levels. Vitamin 
D belongs to the category of fat-soluble vitamin. There 1s 


INTRODUCTION 


Football is a popular team sport enjoyed and played by 
many people around the globe. Football as a sport 1s con- 


stantly emerging and influencing young athletes to be 
taken up as a profession not only in India but around the 
world. It is a sport which requires the player to make nu- 
merous explosive moves, like kicking, tackling, jumping, 
sprinting and changing pace.' Football is a sport where 
speed and kicking performance are of utmost importance 
for most of the actions during the sport. The sport requires 
performing intense actions all of which exacerbate the 
physical demands imposed on the player. Repeated sprints, 
stops, jumps are required to be performed throughout the 
game with maximum force. Hence the most crucial fit- 


Corresponding Author: 


a global prevalence of vitamin D deficiency even in coun- 
tries with ample sunlight, India is an example. Athletic as 
well as non-athletic population both show the equal prev- 
alence of vitamin D deficiency. Despite vitamin D defi- 
ciency being pandemic, it is the most underdiagnosed and 
undertreated nutritional deficiency globally. 70%—100% 
of the general population in India is considered to have 
low vitamin D levels.* While data in terms of vitamin D 
status in elite athletic population 1s less, recent researches 
suggest that vitamin D has a crucial role in an athlete’s 
health and performance.’ A prevalence ranging from 50% 
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to 94% was reported by community-based Indian studies 
done on healthy controls.° 


Vitamin D plays an important role in immune response, 
muscle function, and musculoskeletal regulation. It is also 
required for maintaining normal blood calcium and phos- 
phate levels vital for efficient muscle contraction and bone 
mineralization. It is mainly synthesized following incidental 
exposure of the skin to UVB radiations with a wavelength of 
290-320 nm’. It mainly exists in the form of cholecalciferol 
also known as vitamin D3. Vitamin D is mainly synthesized 
in the skin on sun exposure.’ One of the factors having a dra- 
matic effect on the cutaneous synthesis of vitamin D is the 
use of sunscreen and the presence of dark skin. 99%of vita- 
min D synthesis is blocked due to melanin in the skin.*As per 
the guidelines given by the US endocrine society vitamin D 
levels of < 20 ng/ml (nanograms/millilitre) considered defi- 
ciency, 21-29 ng/ml is considered insufficiency, >30 ng/ml is 
considered sufficiency. The desirable and safe range of vita- 
min D would be 30-100 ng/mL 





Hence vitamin D levels of more than 30 ng/ml are consid- 
ered desirable worldwide.’ Vitamin D deficiency has glob- 
ally impacted all age groups as per these cut-offs. However, 
vitamin D level of at least 50 ng/ml is required to have a de- 
sirable and optimal athletic performance for any sportsman 
.0 The exact cut-off for the amount of vitamin D required for 
peak sports performance is still debatable. Controversy still 
exists regarding the exact cut-off of vitamin D deficiency. 
Owing to the lengthy nature of the sports nutrient loss may 
be greater in football players compared to the other fields of 
sports. Athletes with musculoskeletal pain and stress fracture 
should especially be considered for the diagnosis of lack of 
vitamin D,'°!! 


Very few studies have aimed at finding out the vitamin D sta- 
tus in sportsmen while maximum studies have addressed the 
community in general. The present literature shows scarcity 
of research showing us the impact of vitamin D on athletic 
performance in football players and whether sufficient vi- 
tamin D levels can help improve performance parameters. 
Hence the present study aims at finding out the effects of 
vitamin D3 deficiency on the kicking performance along 
with finding out the prevalence of vitamin D3 deficiency in 
football players.!!” 








MATERIALS AND METHODS 


This experimental study carried out on 150 elite level foot- 
ball players with a minimum of 2 years of playing experience 
between 18-35 years of age group. The study was performed 
with strict accordance with the ethical guidelines of NMIMS 
University. Local clubs and football academies were ap- 
proached across the city of Mumbai which included Oil and 
Natural Gas Corporation (ONGC) football team, Central 





Bank of India (CBI) football team, Air India football team, 
Conquers FC (football club), Andheri Football Academy 
(AFA), West Zone United FC (football club). All the teams 
were approached between the in-season period from Octo- 
ber 2016to March 2019. Written informed consent was taken 
from individual player meeting the inclusion criteria with at 
least 2years of playing experience and training at least thrice 
a week. Players were excluded if they had any history of re- 
cent injury or surgeries in the past or were already diagnosed 
with vitamin D3 deficiency and were put on medications for 
the same. 











Players were selected according to the inclusion criteria. The 
levels of vitamin D3 were determined by a blood test. A ran- 
dom blood sample was drawn in plain vials and serum sepa- 
rated. Vitamin D3 assay was carried out on Beckman Coulter 
Access 2 Chemiluminescence Immuno Assay (CLIA) auto- 
mated processor. Vitamin D3cut-offs was considered as fol- 
lows (table 1). 


Table 1: Vitamin D3 cut-off ranges 


25(OH)D3 levels Interpretation 
<2ong/ml Deficient 
20-40ng/ml Insufficient 
40-100ng/ml Sufficient 
>1oong/ml Toxicity 





All the players were then referred to a physician wherein 
their vitamin D3 levels were clinically assessed. Post as- 
sessment of a standard treatment protocol was formulated 
for all the players with deficient and insufficient vitamin D3 
levels. They were as follows. Calcitriol sachet once weekly 
for one month was prescribed for all players with vitamin 
D3 deficiency and insufficiency along with Architol injec- 
tion 6L unit’s intramuscular. The number of injections varied 
according to the level of deficiency. 


Players with vitamin D3 < 20 ng/ml were given 3 IM injec- 
tions (per week | injection) 


Between 20-30, ng/ml were given 2 IM injections (per week 
1 injection) 


Between 30-40, ng/ml were given 1 IM injection 


Duration of medications was set for 4 weeks during which 
players continued with their routine football training. Side- 
kick distance, instep kick distance and kick velocity were 
assessed pre and immediately post 4 weeks of supplementa- 
tion. Post 4 weeks 19 players were eliminated from the study 
due to inability to maintain follow-up with the medications, 
hence 131 players were reassessed for their performance pa- 
rameters. The permission for the study was taken from the 
Research Review Committee of NMIMS, Mumbai. 
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Kick distance: Procedure: Spot kick was the method 
used to assess kick distance. There were 2 ways in 
which kick distance was performed which were side- 
kick (figure 1) and instep kick (figure 2). Each kick 
was performed thrice and the best score was taken 
into consideration. All the kicks were performed at 
0° approach angle with two steps to a stationary ball 
towards a target. Scoring: Distance was assessed (in 
meters) from the point of a kick to the point where the 
ball made the first contact and a measuring tape was 
used to measure the same. 





In stepkick distance. 


Kick velocity: Kick velocity was assessed using 
Bushnell velocity speed gun radar (figure 3). The ra- 
dar was held by the assessor half a meter behind the 
player (figure 4). The trigger was engaged on the ini- 
tiation of the kick. Once the kick was complete the 
trigger was released. On releasing the trigger, the 
maximum speed gets reflected on the radar. The test 


















































was performed thrice and the best score was taken into 
consideration. Speed was calculated in Kilometer Per 
Hour (Kph). 





Bushnell velocity speed gun radar. 





Assessment of kick velocity. 


Data was updated: in ‘Microsoft EXCEL-2010. Data were an- 
alyzed using SPSS 23 software package for statistical analy- 
sis. The level of significance was set at p<0.05. Sidekick dis- 
tance, instep kick distance and kick velocity were calculated 
for their mean and standard deviation. Comparison of mean 
was done using paired t-test. Pearson correlation was used to 
identify the correlation between the variable. 











The players had a mean age of 22.97+4.26 years. About 69 % 
of players were between the age group of 18-24 years (figure 
5). The mean vitamin D3 level in ng/ml was 21.53+6.13. 
About 87 % of players recorded a vitamin D3 less than 30 
ng/ml and 99% players recorded a vitamin D3 less than 40 
ng/ml (Figure 6,7). 
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Table 2: Comparison of sidekick distance pre and 












































Age Distribution of the Players post supplementation 
69% Mean SD _ t-Value P-Value Inference 
| ee Statistically 
eee 35.88 7.40 -17.38  <0.05 
Significant 
— Mo | Post Suppl- 
. 41.14 6.56 
is ementation 
a aa Difference 5.30 3.44 
Figure 5: Age distribution of the players. 
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Figure 8: Difference in sidekick distance (meters) pre and post 


Figure 6: Vitamin D3 levels in players. supplementation 


Table 3: Comparison of instep kick distance pre and 


post supplementation 
Corelation of age with vit D3 





Mean SD t-Value P-Value Inference 


Pre Supple- 37.35 6.88 


El mentation 

5 Statistically 
z Vit D3 Post Supple- 42.60 6.43 -15.83 <0.05 

= Linear (Vit D3) mentation Significant 


Difference 5.28 3.28 


Age (years) 





When players were analysed for instep kick distance, their 

Figure 7: Correlation of age with vitamin D3 (r = 0.09). pre supplementation instep kick distance was 37.35+6.88 and 
post supplementation instep kick distance was 42.60+6.43 
(Figure 9). Mean difference was 5.28+3.28 (table 3). On 

When players were analysed for sidekick distance, their pre comparison, there was a significant difference as t= -15.83 

supplementation sidekick distance was35.88+7.40 and post and p<0.05 (Table 8). 

supplementation sidekick distance were 41.14+6.56 (figure 

8). Mean difference was 5.30+3.44 (table 2). On comparison, 

there was a significant difference as t= -17.38 and p<0.05 

(table 2). 
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Instep Kick Distance 
45 42.60+6.43 
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Figure 9: Difference in instep kick distance (meters) pre and 
post supplementation. 


Table 4: Comparison of kick velocity pre and post 
supplementation 


Mean DIT-Value P-Value Inference 


Pre Supple- 70.64 -10.80 <0.05 Statistically 
mentation 

Post Supple- 82.42 Significant 
mentation 

Difference 11.84 


When players were analysed for kick velocity, their pre 
supplementation kick velocity was 70.64£13.20 and post 
supplementation kick velocity was 82.42+7.22 (figure 10). 
Mean difference was 11.84+12.51 (table 4). On comparison, 
there was a significant difference as t= -10.80 and p<0.05 
(table 9 and 10). 
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Figure 10: Difference in kick velocity (Kph) pre and post sup- 
plementation. 


DISCUSSION 


In this study, 150 players from different football clubs and 
football academies across Mumbai city were evaluated 
for their vitamin D3 status. As seen in figure 5 maximum 





players (69%) were between the age group of 18-24 years 
21% were between 25-29 years and only 10% were above 
30 years of age. Mean vitamin D3 levels were found to be 
21.53+6.13. 87% players had vitamin D3 <30ng/ml and 99% 
players in the present study had vitamin D3 < 40ng/ml (fig- 
ure 6). These findings were similar to a study done by Pravin 
shah et al finding out the vitamin D deficiency prevalence in 
healthy subjects. After assessing 178 subjects they conclud- 
ed that vitamin D deficiency was reported by 94.94% and 
insufficiency by 5.06% subjects.” Another study conducted 
by Marwaha et al’ on healthy Indians showed that vitamin D 
deficiency was reported in 91.2% subjects above the age of 
50 years and 6.8% were reported as being insufficient. Arya 
et al., (2004) has reported that 67% of young healthy individ- 
uals have a vitamin D level < 15 ng/ml whereas Harinarayan 
et al (2004) has reported a prevalence of 62% in urban adults 
in their population-based study in Andhra Pradesh. This is 
in contrast to a cross-sectional study by Mitra et al'*done on 
the footballers of Tata Football Academy (TFA), Jamshedpur 
found a prevalence rate of only 2.1%. This discrepancy in the 
findings could be due to the low cut-off values of vitamin D 
selected in the above study.'°'* 








In the present study post 4 weeks of vitamin D3 supple- 
mentation sidekick distance improved from 35.88+7.40 to 
41.14+6.56, instep kick distance improved from 37.35+6.88 
to 42.60+6.43 and kick velocity improved from 70.64+13.20 
to 84.42+7.22. As the tendency of developing vitamin D tox- 
icity is very rare, players were prescribed with aggressive 
supplementations of vitamin D3. A study by Close et al.° was 
performed on interventional and placebo group of 10 elite 
level football players. Both the groups on receiving either a 
placebo or 5000 IU/day of vitamin D found that in the inter- 
ventional group there was an increase in power of the lower 
limbs post 8 weeks of supplementation. They reported an 
increase in the 10 M sprint test and vertical jump test in the 
experimental group receiving vitamin D. There was also an 
increment noted in the serum vitamin D levels of the experi- 
mental group compared to their placebo counterparts. They 
concluded that lower vitamin D levels are one of the major 
causes of reduced exercise capabilities in athletes. !>!4 


Improvement in skeletal muscle contraction has been ob- 
served with higher levels of vitamin D!*'® causes activation 
of vitamin D receptors on the skeletal muscle tissue thereby 
improving power in skeletal muscles. Type II muscle fibres 
which are the fast-twitch muscle fibres particularly respond 
to the levels of vitamin D. It is a well-known fact that low 
vitamin D levels result in a reduction in number and size of 
these fibres. These fast-twitch muscle fibres are crucial for 
peak sports performance as they play a vital role in sprinting, 
power kicking and running.'’ Low vitamin D levels result in 
atrophy of these fibres. Additionally, the atrophy can be re- 
versed with supplementation. Optimal vitamin D levels have 
also been known to increase intestinal absorption of calcium 
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thereby increasing the levels of serum calcium. This in turn 
improves bone mineralization thereby increasing bone min- 
eral density. Such improvements can lower the risk of falls 
by 20% in athletes with adequate supplementation thereby 
reducing the risk of stress fractures.'”'® Activation of osteo- 
clasts in the bone is seen due to an increase in the levels of 
parathyroid hormone caused by vitamin D concentration of 
<30ng/ml. 


Vitamin D3 deficiency is known to cause skeletal muscle 
weakness. Vitamin D3 is known to regulate muscle protein 
synthesis thereby having an impact on muscle mass.!* The 
expression and activation of vitamin D receptors require suf- 
ficient levels of vitamin D. 


Limitations of the Study 

Post supplementation blood test was not conducted in the 
present study; hence the improvements in terms of vitamin 
D3 levels could not be recorded. 


Clinical Recommendations 

On an annual basis, vitamin D levels should be mandato- 
rily checked for all the player’s Supplementations should be 
made available thereby reducing the risk of injuries and 1m- 
proving athletic performance. Coaches, team managers and 
players should be made aware of the importance of vitamin 
D considering it to be the most underdiagnosed and under- 
treated nutritional deficiency. 


Future Scope of Study 

Future studies are required to understand the optimal vitamin 
D treatment regimes in the athletic population to maximize 
performance. Moreover, literature shows wide inconsistency 
concerning cut-off values of vitamin D hence further stud- 
les are required to determine the adequate cut-off values to 
ensure peak performance. 


CONCLUSION 


We concluded that the vitamin D3 level in professional 
football players in Mumbai City 1s far below optimal. Sup- 
plementation may improve their kicking performance and 
speed. Especially for football players, an optimal condition 
of their muscles is imperative for peak performance. Sup- 
plementation in case of deficiency of vitamin D3 may help 
improve the athletic performance of these players. 
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